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Ten chromite miners in South Africa have been found to show radiological evidence of a fine nodulation; five of these miners had worked only in chromite mines. These cases occurred in a labour force of some I,500 persons subjected to regular examination. Clinical evidence and the results of intratracheal injection of chromite suspension into rats indicate that the radiological changes are due not to fibrosis but to a benign deposition of chromite (Cr2O3FeO) dust in the lungs.
Interest in the effects of inhaled chromium and its compounds on the respiratory system has concentrated largely on carcinoma of the lung and perforation of the nasal septum. There have been claims that an increased prevalence of chronic bronchitis and emphysema may occur in workers in chromite works (Worth and Schiller, 1954) and in experimental animals exposed in such works (Lukanin, I930) . Asthma due to hypersensitivity to chrome compounds has been reported (Broch, 1949;  Naidu and Rao, I948). Lukanin (1930) has also described the occurrence of some pulmonary fibrosis due to inhalation of chrome compounds in animal experiments. Spannagel (I950) described radiological changes ascribed to peri-bronchial and peri-vascular fibrosis, and Letterer, Neidhardt, and Klett (I944) considered that interstitial fibrosis may be brought about by chrome compounds. A report on pneumoconiosis in chromite miners appeared in the U.S.S.R. (Andrievskaya and Mislavskaya, 1949) The Cases The underground labour force in chrome mines has varied throughout the years. It was 2,800 in I954 but had diminished to about I,500 in I965. The majority of the underground workers, both European and Bantu, tend to spend a relatively short time in chrome mines, few remaining longer than five years. The number of these who have not at some time been employed on other types of mining, or been exposed to other types of industrial dust, is smaller still.
Walters (I957), who conducted a radiological and clinical survey of chrome miners in the Western Transvaal for the Department of Mines, found, among I,225 Bantu workers examined, cases who had radiological appearances consistent with pneumoconiosis and whose mining service, as far as could be established, was restricted to chrome mining.
On October I I958, most of the chromite mines in the Transvaal were brought under the Pneumoconiosis Act of I956. Since that time both European and Bantu underground workers at these mines have been required to undergo regular clinical and radiological examination. As a result other chromite miners with radiological abnormalities were found.
Ten cases are described, of whom five appear to have worked only in chrome mines. In the other five cases a history of service in other types of mines was elicited from the men (Table) . All the radiographs were taken on large plates, usually 12 X I4 in. (30 x 35 cm.), either in the Mobile X-ray Unit during the survey or at mine hospitals or nearby mission hospitals.
Radiographs were accordingly not of standardized technique and quality.
Results

Radiology
The Nodulation Typically this consists of a very fine nodulation, less than i mm. in diameter (Fig. i) .
It usually appears first in the right upper zone and may be very profuse. Sparse, short, linear opacities of similar density to the nodules may be seen. When the changes are advanced the whole lung fields on both sides are profusely involved, though there is relative sparing of the extreme apices.
Generally speaking, the nodulation is finer in quality, though somewhat more radio-opaque, than in simple coalminers' pneumoconiosis. Occasionally there is an admixture of rather larger nodules, usually of approximately 2 to 3 mm. diameter. This larger form of nodulation occurs both in men who give a history of pure chrome mining and in those with mixed mining service. The Hilar Shadows It is appreciated that consistent reading of minor enlargement, or relative degrees of radio-opacity in the hilar shadows, is difficult and usually a matter of impression. In two of these cases, increased radio-opacity, without enlargement, of the hilar shadows was considered to be present. In some of the other patients a slight increase in the size of the hilar shadows was seen but this was not as striking a feature as in persons with silicosis in South Africa. In no case were the changes in the hilar shadows sufficient to suggest the possibility of bronchial carcinoma.
Pleural thickening occurred in only one case in this series, suggesting that it was not related to the inhalation of dust. In none of the cases with pure service was there any radiological change suggestive of massive fibrosis or conglomeration of the nodules.
In one of the cases, case 7 (Table) , with mixed mining service, an opacity of the right upper zone was present but he had also worked in gold, tin, and iron mines, a total of six and a half years' exposure to dust containing free silica.
Clinical Examination None of the men complained of dyspnoea on exertion but in one case (case 7) crepitations were present on auscultation. Otherwise clinical examination revealed nothing abnormal.
In four miners three sputa examinations for tubercle bacilli were made but none was positive. intratracheally into rats is not fibrogenic. Chromite, 50 mg. in i ml. saline, was injected intratracheally into young rats. The chromite consisted of 70 to 8o % of particles of less than i micron. Some rats died in the early stages with an acute inflammatory reaction producing a diffuse fibrosis. The others were killed after one year; chromite deposits were identifiable (Fig. 2) but, apart from a minor macrophage reaction, there was no biological reaction of any kind to be seen (Goldstein, B., personal communication, i965). Worth and Schiller (i955) caused a mild lymphocytic reaction and most of the chromite lay free in the tissue; some chromite was transported and taken up by reticulo-endothelial elements in the liver and splenic sinuses. Some hypertrophy of these elements resulted but no parenchymal changes.
In tissue culture of three-day-old mouse lung there was no evidence of pathogenicity.
The available evidence therefore suggests that pneumoconiosis in chromite miners is due to the deposition of radio-opaque chromite dust in the tissues and that the condition is benign and causes no fibrosis.
